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1/ CLAIM? 

1. An FRP structural material having a core material and an FRP 
skin layer disposed on at least one surface of said ycore material/ 
characterized in that a plurality of core materials are stacked 
in the thickness direction, 

2. The FRP structural material according \lo claim 1, wherein 
said FRP structural material has a portion ywhere core materials 
are directly stacked onto each other 

3. The FRP structural material accotding to claim 1 or 2, 
wherein said FRP structural material has a portion where an FRP 
skin layer is interposed between stacl^d core materials. 

4. The FRP structural material according to any of claims 1 to 

3, wherein a stacked body of said core materials has a curved 
surface on at least a part of the/Dody. 

5. The FRP structural material according to any of claims 1 to 

4, wherein a thickness of one core material is 20 mm or less. 

6. The FRP structural material according to any of claims 1 to 



5, wherein said FRP structural material has an F^P^^^^r^b- ^Hich 
extends in the thickness^ direction of said core material and 
which is combined integrally with said FRP skin layer. 
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The FRP structural material according to any of/ claims 
wherein said core material comprises a/foamed matarlTalrs. 
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8 . The FRP structural material according to any /of claims 1 to 
If wherein a groove is formed for distribution of/a resin when an 
FRP skin layer is formed on a surface of at le4st one sheet of 
said core material . / 

9- The FRP structural material according Jlo claim 8^ wherein a 
groove for resin distribution comprises fa. large groove and a 
small groove communicated with said 1 arge /groove . 

10. The FRP structural material accoi^ing to any of claims 1 to 
1 , wherein a net-like material is dism^sed at a position adjacent 
to a reinforcing fiber substrate of /an FRP skin layer, and said 
FRP skin layer, said net-like mateyial and at least one sheet of 

a core material are integrally molfled. 

/ / 
/ / 

( / 

11. An FRP structural material wherein a pair of plates, at 
least one of which contains/ FRP, are disposed with a gap 
therebetween, and a rib structural material connecting both 
plates is interposed in the g^p, characterized in that a seamless, 
enclosed hollow core material is contained in said gap. 



12- The FRP structural 
a dimension of said gap 



slater ial 
s varied 



according to claim 11, wherein 
in the extension direction of 



said plates . j 

13. The FRP structural material according to claim/ 12, wherein 
at least one plate is formed as a folded plate/ in which a 
mountain part and a valley part are disposed alternately. 

14. The- FRP structural material according to Any of claims 11 
to 13, wherein said seamless, enclosed holyow core material 
comprises a blow molded product made from a thermoplastic resin. 

15. The FRP structural material according to any of claims 11 
to 14, wherein a volume of said seamless/ enclosed hollow core 
material is 1000 cm*' or more. / 

16. The FRP structural material accyording to any of claims 11 
to 15, wherein a matrix resin of FRB^ of at least one plate is a 
phenol resin. / 

17. The FRP structural materia^l according to any of claims 11 
to 16, wherein a groove is defined on at least one surface of 
said seamless, enclosed hollow/core material. 

18. The FRP structural material according to any of claims 11 
to 16, wherein a net-like/ material is disposed at a position 
adjacent to a reinforcing ffiher substrate of FRP of at least one 
plate, and said at least one plate, said net-like material and at 



least said seamless, 
integrally molded. 



enclosed 



hollow core material are 



19. The FRP structural material according to any of claims 11 
to 18, wherein a thickness of said seamless, e nc los ed/ ho 1 1 ow core 
material is in the range of 0.5 mm to 5 mm. 

20. The FRP structural material according to aiiy of claims 11 
to 19, wherein carbon fibers are contained as re/.nforcing fibers 
of FRP of at least one plate. 

21. The FRP structural material according tJ claim 20, wherein 
said reinforcing fibers include a tow-like carbon fiber 
filamentary yarn of which filament number /is in the range of 
10, 000 to 300, 000 . 

22. The FRP structural material accord^ing to any of claims 11 
to 21, wherein a fireproof material is /provided on at least one 
surface . 

/ 

/ 
I 

23. An FRP structural material comprising a core material, an 
FRP plate disposed on at least one /surface of said core material 
and an FRP reinforcing material /disposed at least on one end 
portion of said core material / and having a flange portion 
extending substantially in p^'rallel to and a web portion 
extending substantially perpendicular to said FRP plate. 
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characterized in that a recessed portion, into which sap-d flange 
portion of said reinforcing material is fitted, is defined on at 
least one surface of said one end portion of said core material, 
a groove communicating with said recessed portion ayid forming a 
resin path at the time of molding is defined pn said core 
material, and said FRP plate, said FRP reinforcin^g material and 
said core material are integrally molded with a resin. 

FRP structural material according to/ claim 23, wherein 
structural material has a sandwich/ structure in which 
plate is disposed on each surface or said core material, 
reinforcing material extends between two FRP plates . 

25. The FRP structural material according to claim 23 or 24, 
wherein said recessed portion is defined on each surface of said 
core material. / 

26. The FRP structural material according to any of claims 23 
to 25, wherein said groove comprises a large groove and a small 
groove diverged from said large groove . 

27. The FRP structural material according to claim 26, wherein 
the following relationship is syatisfied. 

(a) 200 S W X H S 5 (ram^)/, (b) 300 ^ P ^ 100 (mm) 
Where, H is a depth of said QJarge groove, W is a groove width and 
P is a pitch of the groove. / 



24. The 
said FRP 
said FRP 
and said 
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28. The FRP structural material according to claim 26, wherein 
the following relationship is satisfied. 

(a) 100 ^ w X h ^ 1 (mm^) , (b) 100 ^ p ^ 5 (mm) / 
Where, h is a depth of said small groove, w is a groove ywidth and 
p is a pitch of the groove. / 

29. The FRP structural material according to any of claims 23 
to 28, wherein said reinforcing material / is disposed 
discontinuously in a surface direction of said FM> plate. 

30. The FRP structural material according tJo any of claims 23 
to 29, wherein a share strength between saiya flange portion of 
said reinforcing material and said FRP plaTO is not less than a 
tensile strength of said flange portion/ of said reinforcing 
material itself determined in the share diytrection thereof. 

31. The FRP structural material according to any of claims 23 
to 29, wherein a length of said / flange portion of said 
reinforcing material "a" satisfies the following equation. 

max { o 2 ^ OS X ts) S K z a / 

^ min/ ( 0 2 ^2, a s X ts) 
Where, 0 2 is a tensile strength of/ the flange portion, 
tg is a thickness of the fj/ange portion, 
a s is a tensile strength/of the FRP plate, 
ts is a thickness of the/ FRP plate, 

r is a share strength between the flange portion and 
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the FRP plate, 

K is a valid efficiency of connection, 
"max" shows the greatest value in the parenthesis, and 
"min" shows the smallest value in the parenthesis. 

32. The FRP structural material according to cAaim 31, wherein 
a value of the product by the tensile strength o 2 ^nd the 
thickness t.2 of said flange portion of said reinforcing material 
is not more than a value of the product by >the tensile strength 
a s and the thickness ts of said FRP plate, /and the length "a" of 
said flange portion satisfies the following equation. 

asX ts/r ^Ka^ a 2 X J2 / 

33. The FRP structural material accc&rding to any of claims 23 
to 29, wherein a length of said flange portion "a" and a length 
of said web portion "b" of said reinrforcing material satisfy the 
following equation. / 

a / ao - K (b / bo) [ (t^ / t2n/( / (t^ / t^o) ] ' 
Where, t^ is a thickness of the web portion, 

t2 is a thickness of the flange portion, 

the attached character 0 is a standard value set up 

depending on a mo Iding /condi t i on , and 

K is a proportional constant. 



34. The FRP structural nlaterial according to any of claims 23 
to 29, wherein a length off said flange portion "a" and a length 



of said web portion "b" of said reinforcing material satisfy the 
following equation- / 

a / ao = K (b / bo) (ts / ti + 1)^ / 
Where, t^ is a thickness of the web portion or the fla'nge 
portion, / 
ts is a thickness of the FRP plate, / 
ao and bo are standard values set up dependAng on a 
molding condition, and / 
K is a proportional constant. / 

J / 

35- An FRP structural material characterized in that an FRP 

layer is disposed on at least one surfaae of a core material 
comprising from a foaming material, sayd core material being 
molded by foaming in a mold with a ypattern for defining a 
predetermined groove and said core material having a groove 
defined at the same time as molding an at least one surface of 
said core material. / 

36. The FRP structural material According to claim 35, wherein 
reinforcing fibers of said FRP jAyer include a tow-like carbon 
fiber filamentary yarn of which /f i lament number is in the range 
from 10,000 to 300,000. / 

/ / 

37. A structural material characterized in that a core material, 
a net-like material disposed^ on a surface of said core material, 
and a layer containing a reinforcing fiber substrate disposed on 
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said net-like material are disposed in this order, and these 
materials are molded integrally. / 

38. The structural material according to claim 37, ywherein said 
layer containing said reinforcing fiber substrate/ comprises an 
FRP layer . 

39. The structural material according to claiyfn 31, wherein said 
layer containing said reinforcing fiber substrate comprises a 
fiber reinforcing inorganic material layer 

40. The structural material according to any of claims 37 to 39, 
wherein a thickness of said net-like material is 3 mm or less. 

41. The structural material accordiryg to any of claims 37 to 40, 
wherein a groove is defined on said/ core material for forming a 
resin path at the time of molding. 



42. The structural material accySrding to any of claims 37 to 41, 
wherein reinforcing fibers of said reinforcing fiber substrate 
include a tow-like carbon #iber filamentary yarn of which 
filament number is in the rang/e of 10,000 to 300, 000 . 



43. The structural materi^ according to any of claims 37 to 42, 
wherein said core material /is formed as a hollow material. 
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44. The structural material according to claim 43, whrerein said 
core material is formed from a plastic, a rubber or a £hin metal. 

45. The structural material according to cl^im 43 or 44, 
wherein said core material has a circular or rectangular cross 
section . 



46. The structural material according to any of claims 43 to 45, 
wherein a foaming material is filled up in sAid core material. 



47. A process for manufacturing an 9^RP structural material 

characterized in that a plurality of co^e materials are stacked, 
a reinforcing fiber substrate is disposed on at least one surface 
of said core material, and said reir/forcing fiber substrate is 
impregnated with a resin. 



48. The process for manufacturing an FRP structural material 

according to claim 47, wherein a/ reinforcing fiber substrate is 
interposed into at least a part yof a portion between stacked core 
materials . 



49. The process for manu^^ac tur i ng an FRP structural material 

according to claim 47 ^or wherein a groove is defined on a 

surface of a core materigfl in contact with a reinforcing fiber 
substrate, and a resin i/s distributed along said groove as well 
as the resin is impregnsfted into the reinforcing fiber substrate. 



8 6 



50. The process for manufacturing an FRP structural /material 
according to claim 47 ^r 48^ wherein a net-like m^erial is 
disposed between a core material and a reinforcing fiber 
substrate, and a resin is distributed along said net-like 
material as well as the resin is impregnated into tl/e reinforcing 
fiber substrate. 



51. The process for manufacturing an FRP syructural material 

according to any of claims 47 ^o 50^ whereir/ after at least a 
portion disposed with a reinforcing fiber a^ubstrate is covered 
with a bag substrate, the inside covered wi'th said bag substrate 
is evacuated, and a resin is injected tyo impregnate the resin 
into the reinforcing fiber substrate. 



I 



52 . The process for manufacturing /an FRP structural material 

according to any of claims 4 7^to 51],/ wherein a reinforcing fiber 
substrate extending in the thiclcness direction of the core 
material is disposed, and an FRP Arib is formed by impregnating a 
resin into said reinforcing fibeyr substrate. 

53. A process for manufacturing an FRP structural material 

characterized in that reinf^cing fibers are disposed on a mold, 
a seamless, enclosed hollo/v core material wound with reinforcing 
fibers at a pr ede termaned position is disposed on said 
reinforcing fibers disposed on said mold, reinforcing fibers are 
further disposed thereon, and after the whole of the materials is 
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covered with a film substrate for vacuum, the inside covered with 
said film substrate is evacuated, and a resin is injected to 
impregnate the resin into reinforcing fibers. 



J 



54. The process for manufacturing an FRP strucytural material 
according to claim 53, wherein said seamless, /Enclosed hollow 
core material is formed by blow molding. 

r 

55. A process for manufacturing an FRP Structural material 
formed from an FRP composed of a reinforcing? fiber substrate and 
a matrix resin, characterized in that,/ when a portion not 
impregnated with a resin is found on a surface, after the whole 
of the resin non- impregnated portion and/its vicinity is entirely 
covered with a bag substrate, the inside covered with said bag 
substrate is evacuated, and a resin ys injected into the inside 
to impregnate the resin into the resi^ non- impregnated portion of 
said reinforcing fiber substrate. 



J 



56. The process for manufacturing an FRP structural material 
according to claim 55, whereijfi the whole of said resin non- 
impregnated portion is coverea with said bag substrate after a 
resin distribution medium jxs disposed on said resin non- 
impregnated portion. 

57 . The process for manufacturing an FRP structural material 
according to claim 56, wherein a resin permeable mold separation 
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-ess. 



material is interposed between said resin distribution medium 
and said reinforcing fiber substrate with said /resin non- 
impregnated portion. // 



/ 



58 



A process for manufacturing an FRP structturavL material. 



Al 



characterized in that a core material having a /recessed portion 
defined on at least one surface of one end port/on, a reinforcing 
fiber substrate extending in the surface direction of the core 
material on at least one surface of said aore material, and a 
substrate for forming a reinforcing material having a flange 
portion substantially extending in parallel to said reinforcing 
fiber substrate and positioned in said re^cessed portion and a web 
portion substantially extending A^e rpendi cul ar to said 
reinforcing fiber substrate, are disposed in a mold, a medium for 
distributing a resin in its surf ace /direction is disposed above, 
or above and below these disposed /mater ials and substrate, or a 
resin distribution path for distributing a resin in the surface 
direction of said core material As defined on said core material, 
and then, after the whole is covered with a bag film, the inside 
covered with the bag film is /evacuated , a resin "is injected and 
distributed along the s\Vrface of said reinforcing fiber 
substrate and the resin is impregnated into said reinforcing 
fiber substrate, thereby /said reinforcing fiber substrate, said 
substrate for forming /a reinforcing material and said core 
material are integrally molded by the resin. 
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59. The process for manufacturing an FRP structural 4naterial 
according to claim 58, wherein said substrate for forming a 
reinforcing material also comprises a reinforcing fiber 
substrate . 

60. The process for manufacturing an FRP structural material 
according to claim 58, wherein said substrate for forming a 
reinforcing material comprises a preformed FRP substrate. 



61. The process for manufacturing an FRP / s tr uc tur a 1 material 

according to any of claims 58 ^to 60^ wherein a reinforcing fiber 
substrate is disposed on each surface of said core material, and 
a substrate for forming a reinforcing m^erial is disposed so as 
to extend between both reinforcing fiber substrates. 



62- The process for manufacturing an FRP structural material 

according to any of claims 58 (to 6])/ wherein a resin distribution 
path of said core material is cc^mmunica ted with said recessed 
portion, and said substrate for f^orming a reinforcing material is 
integrally molded by introduci/ng said injected resin into the 
recessed portion. 



/ 



63. A process for manuf a^ctur ing an FRP structural material, 

characterized in that a core material with a groove is molded by 
foaming a foaming material in a mold with a pattern for forming a 
predetermined groove, a /reinforcing fiber substrate is disposed 



on at least one surface of the molded core material with a groove, 
and after the whole is covered with a bag substrate, the inside 
covered with said bag substrate is evacuated, and a iresin is 
injected and distributed along the surface of said reinforcing 
fiber substrate via said groove of said core material while the 
resin is impregnated into said reinforcing fiber substrate in the 
thickness direction of said reinforcing fiber subsrtrate, thereby 
said core material and said reinforcing fibe^ substrate are 
integrally molded by the resin. 



►4. A process for manufacturing an FRP /structural material, 

characterized in that a core material,/ a net-like material 
disposed on at least one surface of said core material, and a 
reinforcing fiber substrate provided oki said net-like material 
are disposed in this order, and after the whole is covered with a 
bag film, the inside covered with the bag film is evacuated, and 
a resin is injected and distributed along the surface of said 
reinforcing fiber substrate via/ said net-like material, the 
distributed resin is impregnati&d into said reinforcing fiber 
substrate, thereby said core ymaterial, said net-like material 
and said reinforcing fiber substrate are integrally molded by the 
resin . 



65. The process for mayhuf actur ing an FRP structural material 

according to claim 64, /wherein a groove for a resin path is 
defined on said core ma>terial, and an injected resin through said 



groove is distributed to each part of said net-like niaterial . 



66, The process for manufacturing an FRP structural material 

according to claim 64 wherein a hollo;w core material i; 

used as said core material. 



67- The process for manufacturing apr FRP structural material 

according to any of claims 64 {to 6^ wherein said reinforcing 
fiber substrate is disposed over th^ entire circumference of said 
core material . 



